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(57) ABSTRACT 

A method and apparatus for limiting a processor clock fre 
quency includes an overclocking prevention circuit. The 
overclocking prevention circuit includes a frequency limiting 
circuit having programmable fusible elements. The fre 
quency limiting circuit outputs a signal identifying a maxi 
mum processor clock frequency based on the state of each of 
the fusible elements. A comparator circuit compares a 
selected processor clock frequency to the maximum proces 
sor clock frequency to determine if the selected processor 
clock frequency is permitted. If the selected processor clock 
frequency is not permitted, then the processor is not allowed 
to operate at the selected clock frequency. 

10 Claims, 6 Drawing Sheets 
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FIG. 5 
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METHOD AND APPARATUS FOR LIMITING 
PROCESSOR CLOCK FREQUENCY 

PRIORITY 

This application is a continuation of prior application Ser. 
No. 10/640,752, ?ledAug. 13, 2003 now US. Pat. No. 7,134, 
037, Which is a continuation of application Ser. No. 10/051, 
051, ?led Jan. 22, 2002, now US. Pat. No. 6,633,993, Which 
is a continuation of application Ser. No. 08/990,526, ?led 
Dec. 15, 1997, now US. Pat. No. 6,385,735. 

BACKGROUND OF THE INVENTION 

The present invention relates to processor clock circuits, 
and more particularly, to a method and apparatus for limiting 
a processor clock frequency. 

Processor manufacturers perform various tests to rate each 
processor for a particular clock frequency. Tests are typically 
performed at the Wafer level, and also at the chip level. More 
restrictive tests can also be performed at the card level by 
subjecting the processor to the constraints of memory and 
other devices. Based on these tests, the manufacturer can 
determine the maximum clock speed at Which the processor 
can operate Without errors. HoWever, many electronics manu 
facturers are very conservative in their clock ratings. For 
example, a processor that successfully operates during tests at 
166 MHZ may be rated at only 120 MHZ. 

Moreover, there is a demand for processors across a Wide 
variety of clock frequencies. As a result, manufacturers typi 
cally intentionally rate processors at frequencies that are sig 
ni?cantly loWer than the processor’s maximum clock fre 
quency to meet demand for processors at a particular 
frequency. For example, even though 80% of a manufactur 
er’s processors may operate correctly at 300 MHZ, many of 
these processors Will be marked and sold by manufacturers as 
sloWer processors (e.g., 133, 150, 166,200 and 250 MHZ) due 
to market demand for processors across a Wide variety of 
clock frequencies. 

Because most processors can be clocked at frequencies 
signi?cantly greater than their rated (marked) clock fre 
quency, there is presently a problem With resellers and dis 
tributors remarking processors With a higher frequency and 
then selling the processors as the higher speed part to charge 
a higher price. This is possible because the processor clock 
speed is typically initialiZed from the motherboard at reset. 
One or more jumpers on the motherboard can be set to select 

a processor clock frequency. At system reset, the motherboard 
outputs frequency selecting control signals to the processor to 
select a processor clock frequency. At reset, the processor 
samples these frequency selecting control signals. The clock 
generation logic in the processor then performs the appropri 
ate frequency multiplication and division on the external 
clock signal provided from the motherboard to generate the 
selected processor clock frequency. This alloWs unscrupulous 
processor resellers to purchase less expensive processors that 
are rated at loWer clock frequencies and then remark the 
processors to a higher clock frequency. This also alloWs per 
sonal computer manufacturers to overclock these processors 
(operate the processor at a clock frequency greater than the 
originally rated frequency) once they are installed in personal 
computers. 

There have been attempts to solve the overclocking prob 
lem. According to one approach, a maximum processor clock 
frequency is selected by tying several processor input pins 
high or loW using pull-up and pull-doWn resistors. HoWever, 
this hardWiring approach to setting a maximum clock fre 
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2 
quency is susceptible to external manipulation by users and 
resellers. A user can reconnect these processor input pins to 
high or loW to select a different clock frequency. As a result, 
this hardWiring approach is not secure. Moreover, the hard 
Wiring approach is in?exible and cumbersome for processor 
manufacturers because the maximum clock frequency can be 
adjusted only by resoldering the pull-up and pull-doWn resis 
tors. A more ?exible approach is desirable. 

Therefore, a need exists for a more secure mechanism that 
prevents resellers and users from operating the processors at 
clock frequencies that are greater than their rated clock fre 
quencies, While providing a ?exible technique to alloW pro 
cessor manufacturers to more easily adjust the maximum 
clock frequency. 

SUMMARY OF THE INVENTION 

A method and apparatus is disclosed for limiting a proces 
sor clock frequency. The apparatus includes a frequency lim 
iting circuit including one or more programmable fusible 
elements. The frequency limiting circuit outputs a signal 
identifying a maximum processor clock frequency based on 
the state of each of the fusible elements. The apparatus also 
includes a comparator circuit coupled to the frequency limit 
ing circuit. The comparator circuit receives a signal identify 
ing a selected processor clock frequency as a ?rst input and 
receives the signal identifying the maximum processor clock 
frequency as a second input. The comparator circuit outputs a 
signal indicating Whether or not the selected processor clock 
frequency is greater than the maximum clock frequency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a block diagram of a computer according 
to an embodiment of the present invention. 

FIG. 2 illustrates a block diagram of the overclocking 
prevention circuit of FIG. 1 according to an embodiment of 
the present invention. 

FIG. 3A illustrates an unprogrammed fuse according to an 
embodiment of the present invention. 

FIG. 3B illustrates a programmed fuse according to an 
embodiment of the present invention. 

FIG. 4 illustrates a block diagram of the fuse/pin selection 
circuit of FIG. 2 according to an embodiment of the present 
invention. 

FIG. 5 illustrates the encoding of the frequency limiting 
fuse bits according to an embodiment of the present inven 
tion. 

FIG. 6 is a chart illustrating frequency doWnbin paths 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

Referring to the ?gures in Which like numerals indicate like 
elements, FIG. 1 illustrates a block diagram of a computer 
according to an embodiment of the present invention. Com 
puter 10 includes a motherboard 11 that is connected to a 
processor 12 via an external clock 14 and processor clock 
frequency selection signals 16. External clock signal 14 is 
generated by motherboard 11 at a predetermined clock fre 
quency. One or more jumpers on motherboard 11 may be set 
to select a particular processor clock frequency. The proces 
sor clock frequency selection signals 16 are output as digital 
signals at reset by motherboard 11 to identify the selected 
maximum processor clock frequency to processor 12. During 
reset, processor 12 samples processor clock frequency selec 
tion signals 16. Other techniques can be used to select a 
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processor clock frequency. For example, the processor clock 
frequency can be set using the Basic Input Output System 
(BIOS) softWare. 

Processor 12 is coupled to a Cache 18 via a back side bus 
(BSB) 20. Processor 12 is also coupled to a system bus 22 via 
a front side bus (FSB) 24. System bus 22 is coupled to an 
input/output (I/O) device 26 via line 27, and to a main 
memory 28 via line 29. FSB 24 includes address, data and 
control signals. Although not shoWn in FIG. 1, external clock 
14 and processor clock frequency selection signals 16 are 
provided from motherboard 11 to processor 12 via FSB 24. 

Processor 12 includes a clock generation circuit 30 and an 
overclocking prevention circuit 32. Clock generation circuit 
30 includes frequency dividing and multiplying circuits to 
generate a processor clock 33. Clock generation circuit 30 
receives external clock 14 and processor clock frequency 
selection signals 16 as inputs, and generates processor clock 
33. Processor clock 33 is used internally by the processor 12 
to clock various processor circuits. The external clock 14 is 
provided at a predetermined frequency. 

Clock generation circuit 30 generates processor clock 33 
based on the external clock 14 and the processor clock fre 
quency selection signals 16. For example, if processor clock 
frequency selection signals 16 specify a processor clock fre 
quency of 200 MHZ and external clock 14 is 100 MHZ, then 
clock generation circuit 30 uses a frequency multiplier to 
multiply the external clock 14 by tWo to obtain the 200 MHZ 
processor clock 33. 

Processor clock frequency selection signals 16 (as digital 
signals) can specify either a particular clock frequency (e.g., 
200 MHZ). Alternatively, the frequency of processor clock 33 
is speci?ed by the processor clock frequency selection signals 
16 as the ratio of the frequency of the external clock 14 to the 
frequency of the processor clock 33 (e. g., 100/200 or 1/2 in this 
example). 

FIG. 2 illustrates a block diagram of the overclocking 
prevention circuit of FIG. 1 according to an embodiment of 
the present invention. Overclocking prevention circuit 32 
includes a frequency selecting circuit 40, a frequency limiting 
circuit 42, a comparator circuit 44 and a register 46. 

Frequency selecting circuit 40 operates to select a proces 
sor clock frequency. Frequency selecting circuit 40 includes 
one or more programmable polysilicon fusible elements (fre 
quency selecting fuses) 52 that can be programmed to select 
a processor clock frequency. According to one embodiment 
of the present invention, there are four frequency selecting 
fuses 52. According to an embodiment of the present inven 
tion, each fuse 52 outputs a high (or “l”) When programmed 
(bloWn), and a loW (or “0”) When not programmed. The data 
from fuses 52 are connected to fuse/pin selection circuit 54 
via line 53. Processor clock frequency selection signals 16 
from motherboard 11 are also input to fuse/pin selection 
circuit 54. The frequency selection signals 16 and the data 
output from fuses 52 are used by fuse/pin selection circuit 54 
to select a processor clock frequency. Fuse/pin selection cir 
cuit 54 outputs the selected processor clock frequency on line 
56 to comparator circuit 44. HoWever, frequency selecting 
circuit 40 is optional. In an alternative embodiment of over 
clocking prevention circuit 32 (Where circuit 40 is not 
present), frequency selection signals 16 are input directly to 
comparator circuit 44. 

According to one embodiment of frequency selection cir 
cuit 40, fuse/pin selection circuit 54 selects and outputs the 
data from frequency selection fuses 52 if any of fuses 52 have 
been programmed (bloWn). OtherWise (if no fuses 52 are 
programmed), fuse/pin selection circuit 54 selects and out 
puts the data received from frequency selection signals 16. 
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4 
One or more of fuses 52 can be programmed by an electronics 
manufacturer (as an example) to select a processor clock 
frequency for processor 12. HoWever, if no clock frequency is 
selected using fuses 52 (e.g., none of fuses 52 are pro 
grammed), then a PC manufacturer or a user is free to select 
a processor clock frequency via frequency selection signals 
16 (e.g., by connecting the jumpers on motherboard 11 to 
select the maximum clock frequency, or by using the BIOS). 
HoWever, as described in greater detail beloW, overclocking 
prevention circuit 32 limits the operation of processor 12 to a 
permissible range of clock frequencies (e.g., to a frequency 
that is less than or equal to the maximum clock frequency). 

Frequency limiting circuit 42 includes one or more pro 
grammable polysilicon fusible elements (frequency limiting 
fuses) 59 and a frequency limit selection circuit 58. Accord 
ing to an embodiment of the present invention, there are four 
frequency limiting fuses 59. Frequency limiting fuses 59 can 
be programmed (bloWn) to select a maximum processor clock 
frequency. According to an embodiment of the present inven 
tion, each fuse 59 outputs a logic high (“1”) When pro 
grammed (bloWn), and a loW (“0”) When not programmed. 
Frequency limit selection circuit 58 receives data from fre 
quency limiting fuses 59 over line 57. Four frequency limit 
signals 60 are also input to frequency limit selection circuit 
58. HoWever, any number of signals 60 can be used. Accord 
ing to an embodiment of the present invention, frequency 
limit signals 60 are generated by connecting each of the 
frequency limit signals 60 to a pull-up resistor, or a pull-doWn 
resistor, to cause each of signals 60 to be either a high (or “I”) 
or a loW (or “0”), respectively. These resistors can be external 
to processor 12. 

Frequency limit selection circuit 58 operates to select a 
maximum processor clock frequency based on the data from 
frequency limiting fuses 59 and/or from frequency limit sig 
nals 60. According to one embodiment of the present inven 
tion, frequency limit selection circuit 58 comprises four OR 
gates, Where each OR gate performs a logical OR operation 
on one signal from a fuse 59 and a corresponding signal from 
signals 60. In this manner, a processor manufacturer can use 
both pull-up resistors (to set each of frequency limit signals 
60 to a high) and/or can program one or more of fuses 59 to 
select a maximum clock frequency. Alternatively, the maxi 
mum processor clock frequency can be selected by only using 
frequency limiting fuses 59, or by only using resistors via 
frequency limit signals 60. It may be most convenient for a 
processor manufacturer to select a maximum processor clock 
frequency only by programming one or more of fuses 59 (and 
not using frequency limit signals 60). 

Comparator circuit 44 receives a selected processor clock 
frequency on line 56 from frequency selecting circuit 40, and 
a maximum processor clock frequency on line 62 from fre 
quency limiting circuit 42. According to one embodiment, the 
selected processor clock frequency (on line 56) and the maxi 
mum clock frequency (on line 62) are each provided as 4-bit 
digital values. Comparator circuit 44 compares the selected 
processor clock frequency (on line 56) to the maximum clock 
frequency (on line 62) to determine if the selected processor 
clock frequency is a permissible clock frequency. According 
to an embodiment, the selected processor clock frequency is 
permissible if it is less than or equal to the maximum clock 
frequency. Comparator circuit 44 outputs a legal frequency 
signal on line 64 indicating Whether the selected clock fre 
quency is permissible. According to an embodiment of the 
present invention, comparator circuit 44 outputs a high or a 
“1” if the selected clock frequency is impermissible, and 
outputs a loW or “0” if the selected clock frequency is per 
missible. 
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The “1” or “0” output from comparator 44 can then be 
stored in register 46. During reset, processor 12 reads the 
value stored in register 46 to determine if the selected proces 
sor clock frequency is permissible. If the selected processor 
clock frequency is permissible, the processor is alloWed to 
proceed or operate normally. However, if the selected clock 
frequency is impermissible, the processor 12 is not permitted 
to operate at the selected clock frequency. 

Several different actions can occur to prevent the processor 
12 from operating at an impermissible clock frequency. 
According to one embodiment of the present invention, if the 
selected clock frequency is impermissible, processor 12 can 
be simply halted or placed in an endless loop. This action 
prevents overclocking of processor 12. According to another 
embodiment, if the selected clock frequency is impermis 
sible, processor 12 can automatically operate processor 12 at 
a clock frequency that is less than or equal to the maximum 
clock frequency (and ignore the clock frequency selected by 
the user). This alloWs processor 12 to continue operating, but 
prevents overclocking of processor 12. 

The overall operation of overclocking prevention circuit 32 
(FIG. 2) according to an embodiment of the present invention 
Will noW be brie?y described With an example. During chip 
testing, a processor manufacturer determines that processor 
12 can operate Without errors up to a clock frequency of 300 
MHZ. The processor manufacturer does not select a speci?c 
clock frequency (e. g., none of fuses 52 are programmed), but 
the manufacturer does set a maximum clock frequency to 
prevent overclocking and remarking of processor 12. The 
processor manufacturer programs one or more of frequency 
limiting fuses 59 to set the maximum processor clock fre 
quency to 200 MHZ for processor 12 to be conservative. 
Frequency limit signals 60 are not used. Processor 12 is 
marked and sold as a 200 MHZ part. (The 300 MHZ part is 
more expensive). Therefore, the PC manufacturer or user is 
free to select a processor clock frequency less than or equal to 
200 MHZ. This may be performed using one or more jumpers 
on motherboard 11 or through the BIOS. In this example, the 
user selects a processor clock frequency of 250 MHZ. 

During reset, the selected processor clock frequency (250 
MHZ) is provided as digital data by the motherboard 11 and 
sampled by processor 12 on frequency select signals 16 and is 
provided as an input to comparator circuit 44. The maximum 
clock frequency (digital data from fuses 59 indicating a maxi 
mum frequency of 200 MHZ) is provided as an input to 
comparator circuit 44. Comparator circuit 44 compares the 
selected frequency (250 MHZ) to the maximum clock fre 
quency (200 MHZ) and determines that the selected fre 
quency is impermissible. A “1” is Written to register 46 to 
indicate that the selected clock frequency is impermissible 
(e. g., is greater than the maximum clock frequency). During 
reset, processor 12 reads the register 46, and then halts pro 
cessor 12 because the user has attempted to overclock pro 
cessor 12. 

FIG. 3A illustrates an unprogrammed fuse according to an 
embodiment of the present invention. FIG. 3B illustrates a 
programmed fuse according to an embodiment of the present 
invention. In FIG. 3A, an upper end of fuse 59 is coupled to a 
poWer supply voltage (e. g., Vcc) via a pull-up resistor 72. The 
loWer end of fuse 70 is connected to ground. Fuse 59 can be 
programmed (or bloWn) by applying a voltage to a fuse input 
74. When fuse 59 is unprogrammed (not bloWn), fuse 59 short 
circuits the ground to the poWer supply voltage via the pull-up 
resistor 72 to cause the fuse output 76 to be a loW (or “0”). 
Referring to FIG. 3B, after fuse 59 has been programmed (or 
bloWn), the output 76 becomes a high (or a “1”). Once a fuse 
is programmed (or bloWn), the fuse output is permanently set 
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6 
to a “1” and cannot be unprogrammed. Other fuse structures 
can be used. Also, other materials (other than polysilicon) can 
be used to construct the fuses. 

FIG. 4 illustrates a block diagram of the fuse/pin selection 
circuit of FIG. 2 according to an embodiment of the present 
invention. Fuse/pin selection circuit 54 includes a four-input 
OR gate 78 and a multiplexer (MUX) 80. The outputs 53 of 
the four frequency selection fuses 52 are input as the “1” input 
to MUX 80, and are each input to OR gate 78. The output 79 
of OR gate 78 is input as the select signal for MUX 80. 
Processor clock frequency selection signals 16 are input as 
the “0” input to MUX 80. In operation, MUX 80 outputs the 
selected clock frequency on line 59 as either the frequency 
selection signals 16 or the data output from fuses 52 based on 
the select input. If any of the fuses 52 have been programmed, 
then the fuse output for the programmed fuse Will be a “1”, 
causing the output of OR gate 78 to be a “1.” In such case, the 
fuse data from fuses 52 are selected by MUX 80 to provide the 
selected clock frequency. OtherWise (if none of fuses 52 are 
programmed), the output of OR gate 78 Will be a “0” and 
MUX 80 selects the frequency selection signals 16 to provide 
the selected clock frequency. 

According to an alternative embodiment of the present 
invention, the maximum processor clock frequency can be 
expressed as the ratio of the frequency of the external clock 14 
to the maximum frequency of the processor clock 33 (the 
“Bus Ratio”). It may be convenient to express the maximum 
processor clock frequency in terms of the Bus ratio, particu 
larly Where the external clock 14 is provided from mother 
board 11 as one of several external clock frequencies.Accord 
ing to an embodiment of the present invention, the external 
clock frequency can be selected by motherboard 11 (via an 
external clock select signal) as either a 66 MHZ external clock 
frequency, or a 100 MHZ external clock frequency. The exter 
nal clock select signal can be provided from motherboard 11 
to the frequency limiting circuit 42 to alloW circuit 58 to 
identify the correct maximum clock frequency based on the 
Bus Ratio and the external clock select signal. 

FIG. 5 illustrates the encoding of the frequency limiting 
fuse bits according to an embodiment of the present inven 
tion. The frequency limiting fuse bit values are shoWn in the 
?rst column and indicate the programmed fuse bit data for the 
frequency limiting fuses 59 for different maximum processor 
clock frequencies. For each encoded fuse bit value (indicated 
in the ?rst column), the second and third columns indicate the 
Bus ratio (and maximum processor clock frequency in paren 
theses) for the 66 MHZ and the 100 MHZ external clock 
frequencies, respectively. For a fuse bit value of “0000” (e. g., 
Where none of fuses 59 are programmed), there is no Bus ratio 
limit (e. g., there is no maximum processor clock frequency). 

FIG. 6 is a chart illustrating frequency doWnbin paths 
according to an embodiment of the present invention. As 
shoWn in FIG. 6, fuse bits for frequency limiting fuses 59 can 
be successively programmed to successively decrease the 
maximum processor clock speed, or “doWnbin” the processor 
to a sloWer frequency. In FIG. 6, under each fuse bit value, the 
left hand clock frequency indicates the 100 MHZ path, and the 
right-hand clock frequency indicates the 66 MHZ path. The 
arroWs illustrate hoW maximum processor clock frequency 
(or the Bus ratio limit) can be decreased by programming a 
single fuse in each step along each doWnbin path. 

Initially, at the ?rst step of the doWnbin path, the frequency 
limiting fuses 59 are all unprogrammed, Which is indicated as 
“0000”, Where there is no limit (e. g., no maximum processor 
clock frequency). According to an embodiment of the present 
invention, there are 4 fuse bits. When fuse bit 3 is pro 
grammed, this fuse bit value (fuse bit value of 1000) corre 
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sponds to entry 8 in FIG. 5, Which indicates a Bus ratio limit 
of 2/11 (and a 366 MHZ maximum processor clock fre 
quency) for the 66 MHZ FSB clock frequency, and indicates 
a Bus ratio limit of 2/9 (and a 400 MHZ maximum clock 
frequency). Other steps of the doWnbin path of FIG. 6 simi 
larly correspond to other entries of FIG. 5. 
As shoWn in FIG. 6, after reaching step “1000”, either of 

the 3 unprogrammed fuse bits can then be programmed to 
proceed to one of the three next possible steps (x100, x010, 
and x001, Where x indicates a don’t care bit value) along the 
doWnbin path. As shoWn in FIG. 6, the maximum processor 
clock frequency can be decreased to successively loWer clock 
frequencies by programming additional fuses 59 (e.g., suc 
cessive doWnbinning). 

The fuse bit encoding illustrated in FIG. 5 for frequency 
limiting fuses 59 and the doWnbinning paths of FIG. 6 have 
several advantages. First, only one fuse must be programmed 
to select the next loWer maximum processor clock frequency. 
For example, during a ?rst series of processor tests, a ?rst 
maximum clock frequency is set by programming one fuse. 
Successive and more stringent tests indicate that the proces 
sor can successfully operate only at loWer frequencies. After 
each of these tests, one or more additional fuses can be pro 
grammed to successively select the loWer maximum clock 
frequencies. Second, the fuse bit encoding illustrated in FIG. 
5 prevents resellers and users from increasing the maximum 
clock frequency through the programming of additional 
fuses.As shoWn in FIGS. 5 and 6, regardless Which maximum 
clock frequency is selected, programming additional fuses 
can only select a loWer clock frequency. The fuse bit encoding 
according to an embodiment of the present invention does not 
alloW the selection of a higher maximum clock frequency by 
programming additional fuses. Therefore, even if a reseller 
knoWs hoW to program fuses 59, the reseller cannot increase 
the maximum processor clock frequency by programming 
additional fuses 59. Rather, the reseller Will only decrease the 
maximum processor clock frequency by programming addi 
tional fuses 59. 

In addition, the fuse bit encoding of FIG. 5 and the doWn 
binning paths of FIG. 6 (used for the frequency limiting 
circuit 42 and fuses 59) can similarly be used for frequency 
selecting circuit 40 and for frequency selecting fuses 52. 
As described above, the present invention includes an over 

clocking prevention circuit 32 for preventing the overclock 
ing of a processor. The maximum clock frequency output by 
frequency limiting circuit 42 is provided to comparator circuit 
44 for comparison to the selected processor clock frequency. 
If the selected processor clock frequency is impermissible 
(e. g., if the selected clock frequency is greater than the maxi 
mum clock frequency), processor 12 is not permitted to oper 
ate at the selected clock frequency. As a result, the present 
invention can prevent processor overclocking. 

The present invention provides a mechanism for prevent 
ing overclocking that is both secure and ?exible. A selected 
maximum processor clock frequency can be selected by pro 
gramming one or more of frequency limiting fuses 59 (and/or 
by using signals 60). This mechanism is secure because the 
maximum clock frequency cannot be easily manipulated. In 
particular, programming of additional fuses can only 
decrease the maximum clock frequency. Moreover, the fuse 
bit encoding according to an embodiment of the present 
invention alloWs successive processor doWnbinning by suc 
cessively programming additional frequency limiting fuses 
59. 

Several embodiments of the present invention are speci? 
cally illustrated and/or described herein. HoWever, it Will be 
appreciated that modi?cations and variations of the present 
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8 
invention are covered by the above teachings and Within the 
purvieW of the appended claims Without departing from the 
spirit and intended scope of the invention. 

We claim: 
1. An apparatus comprising: 
clock generation logic to generate a clock signal having a 

clock signal frequency to clock a circuit; and 
overclocking prevention logic to prevent operation of the 

circuit at a frequency greater than a programmable fre 
quency Wherein the overclocking prevention logic com 
prises: 
a ?rst plurality of programmable fusible elements pro 
grammed With a selected processor clock frequency, 
the selected processor clock frequency based on the 
state of each of the ?rst plurality of fusible elements, 
and 

a comparator and a second plurality of programmable 
fusible elements programmed to identify a maximum 
processor clock frequency based on the state of each 
of the second plurality of fusible elements, the com 
parator to compare the programmed maximum clock 
frequency to the selected processor clock frequency 
and to generate a signal indicating Whether or not the 
selected processor clock frequency is greater than the 
maximum clock frequency. 

2. The apparatus according to claim 1, the overclocking 
prevention logic further comprising: 

a sWitching device, the sWitching device to receive outputs 
from the second plurality of programmable fusible ele 
ments and a multi-bit input signal, the sWitching device 
to output a signal identifying the selected processor 
clock frequency. 

. The apparatus according to claim 1 further comprising: 
storage device, the storage device to store the signal 
indicating Whether or not the selected processor clock 
frequency is greater than the maximum clock frequency. 

. The apparatus according to claim 1, further comprising: 
clock frequency selection circuit, the clock frequency 
selection circuit to output signals identifying the 
selected processor clock frequency. 

5. A method comprising: 
identifying a programmed clock frequency, the pro 
grammed clock frequency based on the state of each 
fusible element of a ?rst plurality of programmable fus 
ible elements; 

comparing a selected clock frequency to the programmed 
clock frequency, Wherein the selected clock frequency is 
based on the state of each fusible element of a second 
plurality of programmable fusible elements; and 

selecting the loWer of the selected clock frequency and the 
programmed clock frequency to clock a circuit. 

6. The method of claim 5, further comprising: 
generating a signal indicating Whether or not the selected 

clock frequency is greater than the programmed clock 
frequency. 

7. An apparatus comprising: 
overclocking prevention logic to prevent operation of a 

circuit at a frequency greater than a programmable clock 
frequency, the overclocking prevention logic compris 
mg: 
a ?rst plurality of fusible elements to determine the 
programmable clock frequency based on the state of 
each fusible element of the ?rst plurality of program 
mable fusible elements, 
second plurality of fusible elements to determine a 
selected clock frequency based on the state of each 

b) 

A 
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fusible element of the second plurality of program 
mable fusible elements, and 

a comparator to compare the programmable clock fre 
quency to a selected processor clock frequency and to 
generate a signal indicating Whether or not the 
selected processor clock frequency is greater than the 
programmable clock frequency. 

8. The apparatus of claim 7, the overclocking logic further 
comprising a sWitching device to receive outputs from the 
second plurality of programmable fusible elements and a 

10 
multi-bit input signal and to output a signal identifying the 
selected processor clock frequency. 

9. The apparatus of claim 7, further comprising: a storage 
device to store the signal indicating Whether or not the 
selected processor clock frequency is greater than the pro 
grammable clock frequency. 

10. The apparatus of claim 7, further comprising: 
a clock frequency selection circuit to output signals iden 

tifying the selected processor clock frequency. 

* * * * * 


